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摘  要 
目的：干燥综合征(Sjögren's syndrome)是一种主要侵犯唾液腺和泪腺并导致口干
和眼干的自身免疫病。该病患者血清中含有一系列的自身抗体，包括 SSA、
SSB 和抗 M3R 抗体等，以及多种升高的促炎症细胞因子，包括 IL-18。以前的
研究显示抗 M3R 抗体可能是干燥综合征的致病自身抗体之一，而且 M3R 胞外
第二个环很有可能是该病的致病抗原表位。本研究主要探讨抗 M3R 胞外第二环
多肽抗体与 IL-18 在原发干燥综合征中的作用。 
方法：本研究设计了三种不同的 ELISA 方法，用来探讨用 ELISA 检测综合征病
人体内是否有抗 M3R 胞外第二环多肽的自身抗体。为了测定针对 M3R 胞外第
二环多肽的自身抗体的致病性，我们利用 M3R 胞外第二个环的多肽免疫小鼠。
然后用 ELISA 检测小鼠是否产生了抗 M3R 的抗体，用免疫荧光染色观察这些
抗体是否能与小鼠腺体结合，同时检测唾液腺及泪腺的分泌功能。为了研究 IL-
18 在干燥综合征中的作用，我们用 ELISA 的方法检测病人和健康对照血清中的
IL-18 的浓度。然后对 IL-18 浓度和干燥综合征各个指标的关系进行评估。 
结果：三种不同的 ELISA 方法能检测到针对 M3R 胞外第二环多肽抗体的阳性
率都小于 10%，而且病人血清与对照血清之间没有显著的差异。用 ELISA 方法
检测抗 M3R 胞外第二环多肽抗体的方法具有较低的灵敏度和特异性。通过免疫
小鼠 M3R 胞外第二环多肽，小鼠能够产生大量 M3R 抗体，而且这些抗体能够
结合到小鼠的唾液腺上。但小鼠的唾液腺和泪腺的分泌功能没有受到影响，而
且腺体中也没有发现组织异常和淋巴细胞浸润。最后，对 IL-18 细胞因子的研







































Objectives: Sjögren’s syndrome (SS) is an autoimmune disease mainly targeting the 
lacrimal and salivary glands and resulting a symptoms of xerophthalmia (dry eyes), 
xerostomia (dry mouth). The serum of the SS patients are characterized with many 
autoantibodies, such as SSA antibodies, SSB antibodies and anti-M3R antibodies as 
well as elevated proinflammatory cytokines including Interleukin-18 (IL-18). 
Previouss tudies suggest that the anti-M3R antibody is a candidate of the pathogenic 
autoantibodies of SS and the second extracellular loop of M3R (M3R 2ndEL) might 
contain a pathogenic epitope. Our study aimed to investigate the role of the anti- M3R 
2ndEL IgG and Interleukin-18 in primary Sjögren’s syndrome. 
Methoths: In this study, three ELISA methods were used to investigate whether it is 
possible to detect the autoantibodies against the M3R 2ndEL in the serum of pSS 
patients. To determine the pathogenicity of the autoantibodies against M3R 2ndEL, 
BALB/c mice were immunized with the peptides from the M3R 2ndEL. The 
autoantibody production from the immunized mice was detected by ELISA, and the 
binding of the autoantibody to the tissue was determineddetermined by the 
immunofluorescence staining.  The function of the lacrimal and salivary glands was 
evaluated by determining the tear and salivary secretion respectively.  The 
concentrations of the IL-18 in the serum of patients and healthy controls were 
determined by ELISA, then the association between IL-18 and pSS clinical 
phenotypes was evaluated . 
Results: The positive rates of autoantibodies against the peptides of the M3R 2ndEL 
in pSS patients were less than 10% in all three different ELISA methods, and there 
was no significant differences between patients and controls. Both sensitivity and the 
specificity of the ELISA methods detecting the M3R 2ndEL were too low to be used 
as diagnostic methods for pSS. The mice immunized with the peptide of the M3R 
2ndEL produced autoantibodies against the peptide, and the autoantibodies were able 
to bind to the salivary glands of mice. However, the function of the salivary and 
lacrimal glands was not affected, with neither a decrease in the tear and salivary 
secretion nor lymphocytes infiltration in glands. Finally, levels of IL-18 in pSS 















pg/ml) (P<0.01). In addition, the levels of IL-18 in patients with high disease activity 
were significantly higher than those in patients with low disease activity 
(166.12±120.20 pg/ml vs 80.66±57.86 pg/ml, P<0.01). 
Conclusions: Our study shows that the ELISA method detecting the autoantibodies 
against the M3R 2ndEL cannot be used as a diagnostic tool for pSS. The 
autoantibodies against the peptide of M3R 2ndEL are not pathogenic in mice. The 
circulating levels of IL-18 are positive correlated with the disease activity of pSS, 
suggesting that IL-18 might be a biomarker indicating the disease activity of pSS. 
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第一章  前 言 
1.1   干燥综合征 







发病比率在 1:7～1:10 之间，发病年龄大多数在 40 到 50 岁，也可能发生于各个
年龄阶段，即包括儿童、青少年的时期[4]。 
SS 是遗传因素和环境因素联合作用的结果。在遗传因素方面，SS 最大的遗
传因素是 HLA 基因，比如 HLA-DR3 基因型被证明与该病有很强的相关性[5]。
还有一些 HLA 以外的基因，近来的研究显示 STAT4[6]，IRF5[7]与 SS 相关。在
环境因素方面，研究显示病毒感染与该病的发生相关。比如，非洲淋巴细胞病
毒(EB 病毒)与 pSS 的发病有一定的关系[8]。 
细胞免疫和体液免疫都可能在干燥综合征的发生过程中起到了重要的作用。
例如，患者唾液腺和泪腺有着明显的淋巴细胞浸润，尤其是 CD4+ T 细胞；同时，
大多数患病者体内存在高浓度的自身抗体，包括抗 SSA 抗体，SSB 抗体，抗
M3R 抗体，抗 α 胞衬蛋白抗体等。到目前为止，这一疾病的致病自身抗原还没
有被鉴定出来。近年来，有学者指出产生针对唾液腺及泪腺细胞膜上的毒蕈碱
受体 3(M3R)的抗体与 SS 的发病密切相关[9-11]，并认为 SS 病人体内的抗 M3R
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